. Tabulated values of R ex and Δω for IGPS ternary complexes Table S1 , related to Figure 6 . Conformational exchange in IGPS complexes. Ile, Leu, and Val methyl groups undergoing millisecond conformational exchange in acivicin-or effector-bound binary (top) and ternary (bottom) complexes with HisF-labeled IGPS. Table S2 , related to Figure 7 . Conformational exchange parameters determined from ILV relaxation dispersion analysis of apo IGPS (gray) and acivicin-bound IGPS (orange). Table S3 , related to Figure 7. Conformational exchange parameters determined from ILV relaxation dispersion analysis of the AICAR-bound binary complex (gray) and the AICAR-bound ternary complex (red) of IGPS. Table S7 , related to Figure 7 . Comparison of R ex determined from NMR relaxation dispersion measurements and ΔωCΔωH determined from chemical shift differences from 1 H-13 C spectra between the apo enzyme and the respective ternary complex. 
NMR Sample Preparation
HisF and HisH enzymes were cloned, expressed, and purified in a manner similar to that described previously. (Lipchock et al., 2010) (Tugarinov et al., 2006; Tugarinov et al., 2003) Cells were harvested by centrifugation after 7 hours.
HisF and HisH cell pellets were resuspended in a 10 mM Tris (with 10 mM CAPS, 300 mM NaCl, 1 mM β-mercaptoethanol) buffer at pH 7.5 and the suspensions were mixed together. The cells containing HisF and HisH were co-lysed by ultrasonication and cell debris was removed by centrifugation. The HisF/HisH supernatant was applied to a preequilibrated Ni-NTA agarose column and washed with a 10 mM Tris (with 10 mM CAPS, 300 mM NaCl, 1 mM β-mercaptoethanol) buffer at pH 7.5 and again with the same buffer containing 15 mM imidazole at pH 9.5. The IGPS complex was eluted with the same buffer containing 250 mM imidazole at pH 9.5 and dialyzed extensively against a 10 mM HEPES (with 10 mM KCl, 0.5 mM EDTA) buffer at pH 7.3. Following dialysis, the sample was washed with an identical buffer containing 5% D 2 O and concentrated to ~ 0.5 mL in an Amicon centrifugal cell (EMD Millipore, Billerica, MA).
Molecular Dynamics Simulations
Based on the computational structural models of apo and PRFAR-bound IGPS complexes described elsewhere (Rivalta et al., 2012) , the IGP and AICAR binary complexes were constructed by maintaining the binding interactions between the HisF effector binding pocket and the glycerol and ribose phosphate groups, respectively.
All simulations are based on the AMBER-ff99SB (Case et al., 2005) force field for the protein and the Generalized Amber Force Field (Wang et al., 2004) for the IGP, AICAR and PRFAR ligands. The full systems include hydrogen atoms and explicit TIP3 water (Jorgensen et al., 1983 ) solvent molecules (~22500) added using AmberTools (version 1.4) and were subsequently optimized, constraining the rest of the atoms at crystallographic positions. The equilibration procedure consists of slowly heating to 303 K, performing Langevin dynamics (0.1 ns) in the canonical NVT ensemble, with protein and ligand heavy atoms initially restrained using harmonic constraints with force constants set to 1 kcal/mol/Å 2 followed by gradual unconstraining until all atoms were freed. Upon running unconstrained MD simulations for ~1-2 ns, production MD experiments were performed in the NPT ensemble at 303K and 1 atm using the Langevin piston. When equilibrium volume was reached (i.e. after 1-3 ns), MD simulations were carried out for 100 ns, using periodic boundary conditions, a switching distance of 10 Å and a cutoff of 12 Å for van der Waals interactions while treating electrostatic interactions with the Particle Mesh Ewald method (Darden et al., 1993) , as implemented in the NAMD2 software package. (Phillips et al., 2005) Bonded, short-range nonbonded, and long-range electrostatic interactions were evaluated at every one, two and four time steps, respectively, by means of the multiple time-stepping algorithm (Grubmuller et al., 1991; Schlick et al., 1999) using a timestep of integration set to 1 fs.
